Introduction
Volunteer corn is a common weed in the fallow phase of wheat-corn-fallow in western Kansas and the west central Great Plains. No-till increases precipitation storage, reduces soil erosion, and often increases crop yields when compared to conventional-till. As a result, many producers have adopted no-till cropping systems that use glyphosate extensively for weed control in fallow. Because most of the corn grown is herbicide-tolerant, volunteer corn in fallow may not be controlled with glyphosate. Failing to control weeds in fallow can reduce soil moisture storage and subsequent crop yield.
Impact of volunteer corn on soil moisture and wheat yields
Field studies were conducted at Kansas State University Research-Extension Centers in western Kansas at Colby, Garden City, and Tribune from 2006 to 2010 to evaluate the impact of volunteer corn on soil moisture storage in fallow and the succeeding winter wheat crop (Holman et al., 2011) . These impacts were evaluated at eight different populations of volunteer corn: 0, 250, 500, 1,000, 2,000, 4,000, 6,000, and 8,000 corn plants/a. Figures 1 and 2 show how these populations look in the field and Table 1 lists equivalent plant populations in a 30-ft by 30-ft area.
Volunteer corn reduced available soil water by 1 in. for every 2,500 plants/a (Figure 3 ). Wheat tillers were decreased by 1/ft for every 170 volunteer corn plants/a and yield was reduced 1 bu/a for every 500 volunteer corn plants/a (Figure 4) . However, when wheat yields were above 70 bu/a or below 35 bu/a, other factors affected wheat yield more than the preceding volunteer corn population or available soil moisture at wheat planting.
When wheat yields were very high (greater than 70 bu/a), growing season precipitation was sufficient to overcome the negative impact of volunteer corn during the previous fallow period. On the other hand, when wheat yields were very low (less than 35 bu/a), the impact of volunteer corn on wheat yield was not detected because growing season precipitation was too low.
Survey of volunteer corn in producer fields
Volunteer corn was measured in four producer fields annually from 2006 to 2009 to determine typical plant populations. Sampled fields contained low to very moderate infestations of volunteer corn. Volunteer corn densities averaged from 120 to 1,250 plants/a, and the average of all fields across years was 500 plants/a. Densities within a field were variable, reaching up to 2,800 plants/a in certain areas. When a lot of grain remains in a field, volunteer population can exceed 3,000 plants/a.
Keeping Up With Research
Kansas State University Agricultural Experiment Station and Cooperative Extension Service (Martin and Thrailkill, 1993) . Table 2 provides an estimate of potential volunteer corn population based on corn loss at harvest.
Controlling glyphosate-tolerant volunteer corn
Producers can control volunteer corn in several ways; not all methods are cost-effective. Producers must evaluate the wheat market, potential wheat yield loss if volunteer corn is not controlled, and cost of controlling volunteer corn. Grass herbicides such as clethodim, fluazifop-P, quizalofop, and sethoxydim can be applied during the fallow period to control glyphosate-tolerant volunteer corn, but these products can be expensive and do not affect broadleaf weeds. Paraquat applied alone will have posteemergence activity on volunteer corn and broadleaf weeds but no residual activity. Tank-mixing atrazine with parquat will provide postemergence control of volunteer corn and other weeds and some residual broadleaf weed control. Producers should control volunteer corn when plants are small, controlled best, and before plants have used moisture and nutrients. Another option is to graze the volunteer corn that establishes during the fallow period, which, depending on the situation, might result in a profit rather than an expense during the fallow period. Producers must consider the effects of removing residue by grazing and the potential impact on the subsequent crop.
Economic threshold to justify control
The economic threshold for controlling volunteer glyphosate-tolerant corn varies depending on the price of wheat, wheat yield, and the cost of herbicide application. Table  4 shows the net value of herbicide application based on volunteer corn population and wheat price. The analysis assumes a yield goal of 45 bu/a and herbicide cost of $13.00/a (including application cost).
According to the results in Table 4 , controlling volunteer corn at 500 plants/a is not cost-effective. Controlling volunteer corn at 1,000 plants/a pays when the price of wheat is $8.00/bu and higher, 1,500 volunteer corn plants/a pays when the price is $5.00/bu and higher, and 2,000 volunteer corn plants/a pays when the price is $3.00/bu and higher. Substantial returns can be earned if populations are above 2,500 plants/a and the price of wheat is above the historical average. Brand names appearing in this publication are for product identification purposes only. No endorsement is intended, nor is criticism implied of similar products not mentioned.
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